Thirteen lactating dairy cows from a herd of 650 died over a 6-week period. Most animals were down in milk production at 1 milking and were found dead at the next milking. Two cows had elevated heart rate and enlarged mandibular lymph nodes. Two others had azotemia, elevated heart rate, hyperglycemia, and weight loss. Necropsy of 10 cows revealed hemorrhages on the intestinal serosa and epicardium, lymphadenopathy, interstitial nephritis, small intestinal hemorrhage, and interstitial pneumonia. Histopathology showed lymphocytic to lymphogranulomatous inflammation in the heart, spleen, kidney, lymph nodes, liver, lung, pancreas, and adrenal gland. Phlebitis was present in 2 livers. The lesions resembled those of hairy vetch toxicosis, but no vetch was being fed. Similar lesions have been reported with the feeding of citrus pulp. Citrus pulp was being fed to the lactating cows and had been added to the diet 6 weeks before the first death. The syndrome resolved with elimination of citrus pulp from the diet.
. Kidney of a cow; note multifocal white streaks in the cortex. Thirteen lactating cows in a herd of 650 died or were killed over a 6-week period. Two cows were found dead at milking with no previous clinical signs noted, and another cow was down in milk production at 1 milking and found dead at the next milking. Five cows were examined by a veterinarian. Of these, 1 had submandibular edema, elevated heart rate, and decreased milk production 1 day and died later the same day. Another had elevated heart rate and enlarged submandibular lymph nodes and died the next day. One cow had bleeding from the nose, rectum, and vulva and was dead the next day. Another was reluctant to rise 1 day and had a 40-cm swelling posterior to the left shoulder that contained blood. This animal died the next day. The last cow examined had hyperglycemia, azotemia, and a mature neutrophilia and was euthanized.
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were referred to the Virginia-Maryland Regional College of Veterinary Medicine. For 1 cow, serial complete blood counts (CBC) and biochemical profiles were obtained over 3 days before euthanasia. Consistent CBC findings were anemia (packed cell volume ϭ 17-21%, normal ϭ 24-46%; hemoglobin ϭ 5.3-7.2 g/dl, normal ϭ 8.0-15.0 g/dl; red blood cells ϭ 3.5-4.5 ϫ 10 6 cells/l, normal ϭ 5.0-10.0 ϫ 10 6 cells/l), lymphocytosis (7,811-10,318 cells/l, normal ϭ 2.5-7.5 ϫ 10 3 cells/l), and thrombocytopenia (94 ϫ 10 3 cells/l, normal ϭ 100-800 ϫ 10 3 cells/l For the second cow referred to the Veterinary College, a CBC and a biochemistry profile also were obtained before euthanasia. This cow had leukocytosis (14.6 ϫ 10 3 cells/l), neutrophilia (7.4 ϫ 10 3 cells/l), hyperproteinemia (8.1 g/dl, normal ϭ 5.8-7.5 g/dl), azotemia (34 mg/dl), increased creatinine (2.0 mg/dl), hypochloremia (84 mmol/liter), hypocalcemia (7.86 mg/dl, normal ϭ 8.2-10.0 mg/dl), increased GGT (101 U/liter), and hyperglycemia (285 mg/dl, normal ϭ 44-78 mg/dl).
A necropsy was done on 10 of the 13 cows. Hemorrhage in various locations was the prominent postmortem finding in all the animals that died. Six cows had hemorrhages on the serosa of the abdominal organs ranging from petechia and ecchymoses on the intestinal and forestomach serosa to areas of extensive hemorrhage over all abdominal organs. Three of these cows had hemorrhage in the small and large intestine, and 1 had intramural hemorrhage within the abomasum. Eight cows had epicardial hemorrhage varying from petechia and ecchymoses in the apical region to diffuse hemorrhage covering most of the heart. Two of these cows also had pericardial hemorrhage. Two cows had areas of extensive subcutaneous hemorrhage, and the large periscapular swelling in 1 cow was a subcutaneous hematoma. In addition to hemorrhage, 2 cows had lungs that failed to collapse completely at necropsy, and 1 of these cows had fibrous adhesions between lung lobes and the thoracic wall.
The 2 cows that were euthanized did not have hemorrhages. Both had enlarged kidneys with pale streaking of the cortex (Fig. 1) and enlarged adrenal glands with obliteration of the architecture. One cow also had marked enlargement of all lymph nodes with lymphoid hyperplasia and prominence of the portal veins in the liver (Fig. 2) .
Microscopically, these 10 cows showed mild to severe lymphocytic to lymphogranulomatous inflammation in the heart (6 cows), spleen (3 cows), kidney (4 cows), liver (4 cows), lung (4 cows), pancreas (1 cow), and adrenal glands (2 cows). The inflammation in most organs was predominantly lymphocytes with some plasma cells (Fig. 3 ). Granulomatous inflammation, including giant and multinucleate cells (Fig. 4) , was always mixed with lymphocytes and plasma cells and often included many eosinophils. The inflammation varied from mild and multifocal to severe and diffuse, causing the enlargement of the kidneys and lymph nodes and obliteration of the architecture of the adrenal glands. Two livers had phlebitis of the portal veins with infiltration of the intima and media by lymphocytes and plasma cells (Fig. 5) .
The inflammation in the organs of these cows was similar to that observed in cases of hairy vetch toxicosis in cattle, particularly the granulomatous component. The diet being fed to these cows did not contain vetch, but the similarity of the lesions to those of vetch toxicosis suggested plant toxicosis as the cause. The only dietary change that had occurred prior to the outbreak was the addition of citrus pulp 6 weeks before the first death. Citrus pulp is commonly fed to cattle without adverse affect, but reports of toxicity have emerged during the last 20 years from England and Hol- land. 1, 2, 4, 6, 7 The toxic principal is not known, but like hairy vetch toxicosis, the character of the inflammation in the organs suggests a type IV hypersensitivity reaction, with a lectin acting as an immunostimulant. Citrus pulp is known to exhibit lectin activity in its ability to agglutinate red blood cells, 3 but its potential to produce a hypersensitivity reaction in animals has not been examined. Because most cattle fed citrus pulp suffer no adverse affects, other factors are likely involved in causing toxicity, but these are not known.
Several things support citrus pulp as being the cause of the disease in these cattle. The time between the onset of feeding citrus pulp and the first death was 6 weeks, which is in agreement with the onset time reported for hairy vetch toxicosis 5 and in previous reports of citrus pulp toxicosis. 1 Only the lactating cows in this herd were affected; the nearterm and dry cows were unaffected. Citrus pulp was added to the ration of the lactating and near-term cows, but the lactating cows received twice the amount in the feed, a total of 6% of the ration. Citrus pulp was removed from the diet once it was identified as the potential cause of death. Two more cows died within 10 days following the removal of citrus pulp from the diet, and then the deaths stopped and no more problems have occurred in this herd.
Hemorrhage appeared to be an important terminal event in the death of these cows; the euthanized cows did not show hemorrhage. The cause of the hemorrhage is unknown. The cause of death in these cows was thought to be cardiac failure due to vascular compromise.
